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India’s economy has been performing well since the onset of reforms in 1991:
growth rate in real GDP averaged around 5.7 per cent per annum during the 1990s
and it has now increased to 6.9 per cent per annum during the period since 2000.
Estimates on total factor productivity show that this increased growth is
accompanied by improvements in the efficiency of resource use. On many
indicators of innovation, the country is doing quite well not only compared to its past
performance, but compared to the other star-performer China as well. An interesting
aspect of this growth performance is the growth of high technology industries such
as IT, Biotechnology and the pharmaceutical industries. India has also become a
major recipient of R&D outsourcing deals from especially western MNCs. While
this is all very fine, questions are now raised as to whether this high growth in
technology and innovation can be sustained. This is because there is now strong
feeling that the country is experiencing shortages in skilled manpower. Further
questions have been raised about its quality as well. Fortunately there is appreciation
of this problem in government policy circles and the government has tried to respond
to this problem of quantity and quality of technical manpower in various ways. If she
is successful in getting the numbers and quality right, the country will be on a firm




◦ India- the fifth largest economy in the world 
◦ Improvements in India’s overall economic performance;
◦ Dualistic structure of India’s economy
◦ Innovation inputs and outputs:  India compared with the BRIC countries
 Is India becoming more innovative ? 
◦ R&D expenditure
◦ US Patents granted to Indian inventors
◦ Number of triadic patents granted to Indian inventors 
◦ Bibliometric data
◦ Technology Balance of Payments
◦ Diversification of exports to technology intensive services 
◦ Acquisition of technology-based companies abroad
◦ Growth of high technology-based industries   
◦ Results from the World Bank Enterprise survey
 Some  disquieting features of India’s innovation system
 Conclusions
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India has emerged as the fifth largest economy in 
the world 
(Based on the level of its GDP in PPP terms in 2005)
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Improvements in overall performance of India’s 
economy, 1990-91 through 2007-08 (in per cent)
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Dualistic structure of India’s economy, c2006
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Innovation input and output: India 
compared with BRIC, 2003 and 2004
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A very interesting recent example of Indian 
Innovation
World’s first cheapest car priced at US $ 2500 developed by TATA Motors
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Is India becoming more innovative ?
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Trends in India’s overall investments in 
R&D 
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Sector-wide performance of R&D in India 
(percentage shares) 
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Growing privatisation of industrial R&D
(Rs in Millions) 
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Industry-wide distribution of Industrial R&D 
(cumulative share in per cent 1998-99 through 2002-03)
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Distribution of US patents according to 
ownership, 1991-2005
16
The top 15 most emphasised patents by 
Indian inventors, 2002-2006
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Trends in the number of Triadic patents 
granted to Indian inventors, 1990-2003
Sunil Mani, IIMA, January 4 2008
18
Share of countries in Triadic patent families, 
1995 and 2005
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Overall publication trends: India Vs China
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Publication trends in high impact journals, 
India Vs China  
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India’s Technology Balance of Payments 
(Millions of US $)
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Technology imports to India 
(in millions of US $)
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Diversification of India’s exports: From commodities 
to services
( Value in Millions of US $ )
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India is now the largest exporter of IT services 
in the World
(Value in billions of US $)
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India’s acquisitions abroad
Indian companies are acquiring international firms in an effort to acquire new 
markets and maintain its growth momentum, buy cutting-edge technology, develop 
new product mixes, improve operating margins and efficiencies, and take worldwide 
competition head-on: 
In 2007, for instance
1. Tata Steel has acquired UK- based Corus for about US$ 8 billion. 
2. Suzlon Energy Ltd has acquired German firm Repower Systems AG for US$ 1.7 billion. 
3. Vijay Mallya-led United Spirits has bought Scotch whisky distiller Whyte & Mackay for US$ 1.11 billion 
4. Tata Power has acquired significant stake in two Indonesian firms, PT Kaltim Prima Coal and PT Arutmin 
Indonesia, for US$ 1.1 billion. 
5. Essar Group has acquired Canadian firm Algoma Steel for about US$ 1.55 billion. 
6. Hindalco has acquired Novelis for US$ 6 billion. 
7. JSW Steels acquired three US firms, Jindal United Steel Corp, Saw Pipes USA and Jindal Enterprises 
LLC, for US$ 940 million. 
While pharmaceuticals, IT and energy were the prominent sectors attracting 
investments by Corporate India, significant Indian investment has also flown into 
metals, industrial goods, automotive components, beverages, cosmetics, mobile 
communications, software and financial services
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FDI from and to India 
(in Millions of US $)
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Components of outward FDI from India 
(US $ Millions)
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Inflows on account of FDI from India 
(Millions of US $)
29
Growing share of high technology industries in 
India’s GDP
30
New indicators of innovation
(Based on World Bank Enterprise Surveys), 2003-
06
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Some disquieting features of India’s innovation 
system
 The recent growth performance of technology-based industries in 
India is prompting many commentators to feel that India is 
transforming itself into a knowledge-based economy;
 The copious supply of technically trained human resource is 
considered to be one of the most important reasons for this growth 
performance; 
 However, of late, the industry has been complaining of serious 
shortages in technically trained manpower; 
 For instance a recent study (2007) conducted by the Federation of 
Indian Chambers of Commerce and  Industry (FICCI) has revealed 
that the rapid growth in the globally integrated Indian economy has 
led to a huge demand for skilled human resources. However, lack 
of quality in the higher education sector has become a hindrance in 
filling the gap. The survey, based on a study conducted in 25 
sectors, also showed that currently there is a shortage of about 25 
per cent skilled manpower in the Engineering sector.
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Disquieting features....(continued)
 The recent report of the National Knowledge Commission on 
Innovation too highlights this skill shortage;  
 However, the database on science and engineering human resource 
in the country is not up to date;
 Two related but separate sources of data are available: annual 
surveys of the stock of  science and engineering personnel in the 
country by the national technical manpower information system 
(NTMIS) and the biennial surveys of scientists and engineers 
engaged in R&D by the department of science and technology 
(NSTMIS); and
 Another disquieting feature is that there is extreme geographic 
concentration of it in just four states: Maharashtra, Andra Pradesh, 
Karnataka and Tamil Nadu. Even in these four knowledge 
generating activities are largely concentrated in the capital cities of 
Mumbai, Hyderabad, Bangalore and Chennai. Such extreme 
concentration can have serious regional inequity implications.    
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Estimated stock of science and engineering personnel  
in India, 1991-2001
(in thousands at the beginning of the year)
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Scientists and engineers engaged in R&D in India 
(Full Time Equivalent in Numbers as on April 1, 2000)
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Conclusions
 India is definitely on a higher economic growth path
 There is evidence to show that innovative activities in the 
industrial sector has shown some significant increases during 
the  post reform process. High tech industries now contribute 
over 5 per cent of India’s GDP;
 The innovative activity is, of course, restricted to a few high 
tech industries
 There is even some macro evidence to show  that the 
productivity of R&D investments in India is higher than in 
China, although this proposition requires careful empirical 
scrutiny before firm conclusions can be reached;
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Conclusions (continued)
 This rise in innovative activity is largely contributed by 
the  domestic private sector; 
 Integration of India’s economy with rest of the world has 
opened up a number of opportunities which seems to 
have been capitalised by the private sector industry; 
 However continued rise in innovative activity  is limited 
by the availability of good quality scientists and 
engineers;
 Fortunately the government is aware of this problem and 
has started initiating a number of steps  towards easing 
the supply of technically trained personnel
